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[Claim(s)] 

1. It is a compound cathode for using it in a chemical cell. : (a) It is electrical activity sulfur content 
cathode material, here -- this -- electrical activity sulfur content cathode material including a 
polysulfide portion of formula-Sm- in the oxidation state, sulfur content cathode material; whose m is 
three or more integers here, and (b) -- it being an electrical activity transition metal chalcogenide 
constituent, and, this -- wrapping electrical activity sulfur content cathode material entirely - and - 
this -- transportation of an anionic reduction product of electrical activity sulfur content cathode 
material is delayed, a transition metal chalcogenide constituent is included - this -- an electrical 
activity transition metal chalcogenide constituent - formula: electrical activity MjYk(OR) i transition 
metal chalcogenide is included -- here: M is a transition metal -; 

Respectively, Y is the same or is oxygen, sulfur, or selenium in difference.; 
R is an organic group and they are the same or difference respectively.; 
j is an integer of the range of 1 to 12.; 
k is the number of the ranges of 0 to 72.; 
I is the number of the ranges of 0 to 72.; 

However, a compound cathode whose k and I are not 0 simultaneously. 

2. it is a compound cathode given in Claim 1 - j is an integer of the range of 1 to 6 --; 

A compound cathode whose k is the number of the ranges of 0 to 13 and whose; and I are the 
number of the ranges of 0 to 18. 

3. Compound cathode according to claim 1 chosen from group which transition metal of said electrical 
activity transition metal chalcogenide becomes from Ti, V, Cr, Mn, Fe, Co, nickel, Cu, Y, Zr, Nb, Mo, 
Ru, Rh, Pd, Hf, Ta, W, Re, Os, and Ir. 

Said electrical activity transition metal chalcogenide 4. TiS2, The compound cathode according to 
claim 3 chosen from a group which consists of Cr2S3, M0S2, MoSe2, MnS2, NbS2, VS2, V2S5, WS2, 
and V2O3S3. 

5. Compound cathode according to claim 3 whose Y is oxygen. 

Said electrical activity transition metal chalcogenide 6. M0O2, Mn02, NbOs, V2O5, WO3, The 
compound cathode according to claim 4 chosen from a group which consists of M0O3, Ta20s, 
V 2 04.5(OCH(CH 3 ) 2) 0.5, and V2O4.5. 

7. the compound cathode according to claim 1 chosen from a group which consists of an alkyl group, 
an aryl group, an arylated alkyl group, an alkanone group, an alkanol group, and an alkoxy group in 
which I is larger than zero and said organic group contains 18 carbon from : of one each. 

8. I is larger than zero and said organic group : Methyl, ethyl, propyl, Isopropyl, butyl, isobutyl, the 
third class butyl, pentyl, isopentyl, Hexyl, octyl, ethylhexyl, isooctyl, dodecyl, cyclohexyl, The 
compound cathode according to claim 1 chosen from decahydronaliumnaphthyl, phenyl, methylphenyl, 
ethylphenyl, hexylphenyl, dodecylphenyl, isopropylphenyl, benzyl, phenylethyl, naphthyl, acetyl, and a 



group that consists of aceto ASECHIRONETO. 

9. It is a compound cathode given in Claim 1. : M is chosen from V, Nb, Cr, Mo, Mn, and a group that 
consists of W and Ta.; 

Y is oxygen.; 

R: It is chosen from ethyl, isopropyl, butyl, acetyl, and a group that consists of acetylacetonate.; 
j is an integer of the range of 1 to 6.; 

The compound cathode according to claim 1 whose k is the number of less than one to 14 ranges and 
whose; and I are about 1 .5 or less. 

10. The compound cathode according to claim 1 whose transition metal of said electrical activity 
transition metal chalcogenide is V. 

1 1. The compound cathode according to claim 10 whose Y is oxygen. 

12. The compound cathode according to claim 11 in which said electrical activity transition metal 
chalcogenide is vanadium oxide. 

13. The compound cathode according to claim 11 containing xerogel in which said electrical activity 
transition metal chalcogenide constituent contains aerogel containing vanadium oxide or vanadium 
oxide. 

14. The compound cathode according to claim 12 in which said electrical activity transition metal 
chalcogenide is V2O5. 

15. The compound cathode according to claim 10 in which said electrical activity transition metal 
chalcogenide is a vanadium alkoxide. 

16. The compound cathode according to claim 10 in which said electrical activity transition metal 
chalcogenide is vanadium oxide isopropoxide. 

17. The compound cathode according to claim 1 with which said electrical activity transition metal 
chalcogenide exists in said compound cathode in quantity from 2 % of the weight to 70 % of the 
weight. 

18. The compound cathode according to claim 1 with which said electrical activity transition metal 
chalcogenide exists in said compound cathode in quantity from 5 % of the weight to 50 % of the 
weight. 

19. The compound cathode according to claim 1 with which said electrical activity transition metal 
chalcogenide exists in said compound cathode in quantity from 5 % of the weight to 40 % of the 
weight. 

20. The compound cathode according to claim 1 containing aerogel containing electrical activity 
transition metal chalcogenide constituent [ said / electrical activity ] transition metal chalcogenide or 
xerogel. 

21. said electrical activity transition metal chalcogenide constituent ~ said electrical activity sulfur 
content cathode material - this - being impregnated into an electrical activity transition metal 
chalcogenide constituent -- this -- the compound cathode according to claim 1 which wraps electrical 
activity sulfur content cathode material entirely. 

22. The compound cathode according to claim 1 with which said electrical activity transition metal 



chalcogenide constituent exists as a volume phase of an outside surface of said electrical activity 
sulfur content cathode material. 

23. It is a compound cathode given in Claim 1. : It is the first coating on (a) electrical conductivity 
substrate, A compound cathode which is the second coating on first coating:, and the (b) this first 
coating containing said electrical activity sulfur content cathode material, and includes the second 
coating containing said electrical activity transition metal chalcogenide constituent. 

24. The compound cathode according to claim 23 with which said second coating contains more said 
electrical activity transition metal chalcogenides than 2.5g / m 2 . 

25. The compound cathode according to claim 1 with which said quality of a sulfur inclusion contains 
elementary sulfur. 

26. The compound cathode according to claim 1 with which said quality of a sulfur inclusion contains 
a carbon sulfur polymer substance. 

27. The compound cathode according to claim 26 in which said quality of a sulfur inclusion is a carbon 
sulfur polymer substance and whose m of a polysulfide portion of this carbon sulfur polymer 
substance is six or more integers here. 

28. The compound cathode according to claim 26 with which a polymer skeleton chain of said carbon 
sulfur polymer substance contains a conjugate segment. 

29. The compound cathode according to claim 26 in which said polysulfide partial-Sm- is carrying out 
the covalent bond to a side group of a polymer skeleton chain of said carbon sulfur polymer 
substance with an end sulfur atom of one of these, or both. 

30. The compound cathode according to claim 26 with which said polysulfide partial-Sm- is 
incorporated by covalent bond of an end sulfur atom of this polysulfide portion into a polymer skeleton 
chain of said carbon sulfur polymer substance. 

31. The compound cathode according to claim 26 containing sulfur in which said carbon sulfur 
polymer substance exceeds 75 % of the weight. 

32. The compound cathode according to claim 1 which contains further one sort or a substance 
beyond it chosen from a group which consists of a binder, an electrolyte, and a conductive additive 
agent. 

33. Polytetrafluoroethylene, polyvinylidene fluoride, ethylene propylene diene rubber, The compound 
cathode according to claim 1 which contains further one sort or a binder beyond it chosen from 
polyethylene oxide, UV curing nature acrylate, UV curing nature methacrylate, and a group that 
consists of UV curing nature divinyl ether. 

34. The compound cathode according to claim 1 which contains further one sort or a conductive 
additive agent beyond it chosen from conductive carbon, black lead, a metallic foil, a metal powder, 
and a group that consists of conductive polymer. 

35. It is a preparing method of a compound cathode given in any 1 paragraph of 34 from Claim 1. : (a) 
A process which dissolves or distributes said electrical activity transition metal chalcogenide in a liquid 
medium; 

(b) A process of adding said electrical activity sulfur content cathode material to a constituent 



obtained from a process (a); 

(c) mixing a constituent obtained from a process (b) - this -- process; which dissolves or distributes 
electrical activity sulfur content cathode material 

(d) A process of carrying out the cast of the constituent obtained from a process (c) on a suitable 
substrate, or a process of molding a constituent obtained from a process (c); 

(e) How to include a process of heating arbitrarily compound cathode structure of process; and (f) 
process (e) of removing some or all of a fluid from a constituent obtained from a process (d), and 
providing solid compound cathode structure, to temperature of not less than 100 **. 

36. It is a preparing method of a compound cathode given in any 1 paragraph of 34 from Claim 1. : (a) 
A process which dissolves or distributes said electrical activity transition metal chalcogenide in a liquid 
medium; 

(b) A process of adding said electrical activity sulfur content cathode material to a constituent 
obtained from a process (a); 

(c) mixing a constituent obtained from a process (b) - this - process; which dissolves or distributes 
electrical activity sulfur content cathode material 

(d) contacting a constituent obtained from a process (c) to a gelling agent - sol - process; which 
forms -**** 

(e) A process of carrying out the cast of the constituent obtained from a process (d) on a suitable 
substrate, or a process of molding a constituent obtained from a process (d); 

(f) How to include a process of heating arbitrarily compound cathode structure of process; and (g) 
process (f) of removing some or all of a fluid from a constituent obtained from a process (e), and 
providing solid compound cathode structure, to temperature of not less than 100 **. 

37. It is a preparing method of a compound cathode given in any 1 paragraph of 34 from Claim 1. : (a) 
A process which dissolves said electrical activity transition metal chalcogenide into a liquid medium; 

(b) A process which contacts a constituent obtained from a process (a) to a gelling agent; 

(c) A process of adding said electrical activity sulfur content cathode material to a constituent obtained 
from a process (b); 

(d) mixing a constituent obtained from a process (c) - this - process; which dissolves or distributes 
electrical activity sulfur content cathode material 

(e) A process of carrying out the cast of the constituent obtained from a process (d) on a suitable 
substrate, or a process of molding a constituent obtained from a process (d); 

(f) How to include a process of heating arbitrarily compound cathode structure of process; and (g) 
process (f) of removing some or all of a fluid from a constituent obtained from a process (e), and 
providing solid compound cathode structure, to temperature of not less than 100 **. 

38. It is a preparing method of a compound cathode given in any 1 paragraph of 34 from Claim 1. : (a) 
A current collector board is coated with a constituent containing said electrical activity sulfur content 
cathode material, And a process of drying or stiffening this constituent and forming an electrical 
activity solid cathode layer on this current collector board; 

(b) A process which dissolves or distributes said electrical activity transition metal chalcogenide in a 



liquid medium; 

(c) a constituent obtained from a process (b) - this - coating an electrical activity cathode layer, 
drying and stiffening this constituent -- this - an outside surface of an electrical activity cathode layer 
is covered -- this - a method of including a process of forming a solid layer of an electrical activity 
transition metal chalcogenide constituent. 

39. It is a preparing method of a compound cathode given in any 1 paragraph of 34 from Claim 1. : (a) 
A current collector board is coated with a constituent containing said electrical activity sulfur content 
cathode material, And a process of drying or stiffening this constituent and forming an electrical 
activity solid cathode layer on this current collector board; 

(b) A process which dissolves or distributes said electrical activity transition metal chalcogenide in a 
liquid medium; 

(c) contacting a constituent obtained from a process (b) to a gelling agent -- it - sol - a constituent 
obtained from process; and (d) process (c) of forming -**** -- this - an electrical activity cathode layer, 
[ coat and ] and - drying or stiffening this constituent - this - an outside surface of an electrical 
activity cathode layer is covered - this - a method of including a process of forming a solid layer of 
an electrical activity transition metal chalcogenide constituent. 

40. It is a current generating cell, The (a) anode; 

(b) A current generating cell which contains an electrolyte between a compound cathode [ of a 
description ];, and (c) this anode, and this compound cathode in any 1 paragraph of 34 from Claim 1. 

41. The cell according to claim 40 which said cell shows a rise exceeding 150mAh per said 1g of 
electrical activity transition metal chalcogenide of the amount of specific volume to the amount of 
specific volume of said electrical activity sulfur content cathode material. 

42. The cell according to claim 40 which said cell shows a rise exceeding 200mAh per said 1g of 
electrical activity transition metal chalcogenide of the amount of specific volume to the amount of 
specific volume of said electrical activity sulfur content cathode material. 

43. The cell according to claim 40 which said cell shows a rise exceeding 300mAh per said 1g of 
electrical activity transition metal chalcogenide of the amount of specific volume to the amount of 
specific volume of said electrical activity sulfur content cathode material. 

Said anode 44. :lithium metal, a lithium aluminum alloy, The cell according to claim 40 containing one 
sort or a substance beyond it chosen from a group which consists of a lithium tin alloy, lithium 
intercalation carbon, lithium intercalation black lead, a calcium metal, aluminum metals, sodium metal, 
and a sodium alloy. 

45. Said electrolyte. : The cell according to claim 40 containing one sort or a substance beyond it 
chosen from a group which consists of a liquid electrolyte, a gel polymer electrolyte, and a solid 
polymer electrolyte. 

46. Said electrolyte. : (a) polyether, polyethylene oxide, Polyimide, polyphosphazene, polyacrylonitrile, 
a polysiloxane, polyether graft-ized polysiloxane; -- derivative [ of them ]; - copolymer [ of them ]; -- 
bridge construction or network structure; -- one sort or solid polymer electrolyte [ beyond it ]; and the 
(b)1 sort, or ionicity electrolyte salt beyond it chosen from a group which consists of a blend of them is 



included. [ of them ] The cell according to claim 40. 

47. Said electrolyte. : (a) polyethylene oxide, polypropylene oxide, Polyacrylonitrile, a polysiloxane, 
polyimide, polyether, Sulfonation polyimide, a perfluoro-ized film, a divinylpolyethylene glycol, 
polyethylene-glycols bis- (methyl acrylate) and polyethylene-glycols bis(methyl methacrylate); - 
derivative [ of them ]; - copolymer [ of them ]; -- bridge construction or network structure; -- substance 
[ beyond one sort chosen from a group which consists of a blend of them, or it ]; [ of ** and others ] 
(b) Ethylene carbonate, propylene carbonate, N-methylacetamide, Acetonitrile, sulfolane, a 
polyethylene glycol, 1,3-dioxane, Glyme, a siloxane, and an ethylene oxide graft-ized siloxane; the 
cell according to claim 40 containing gelling agent [ beyond one sort or it ]; and the (c)1 sort, or 
ionicity electrolyte salt beyond it chosen from a group which consists of a blend of them. 

48. Said gelling agent is a following formula. 




(OCH 2 CH2)p-OCH3 

It comes out, and it is a substance expressed and o is one or more integers here.; 

p is 0 or more and less than about 30 integer -; - and - The cell according to claim 47 whose ratio 

t/s is zero or more. 

49. Said electrolyte. : (a) ethylene carbonate, propylene carbonate, N-methylacetamide, acetonitrile, 
sulfolane, a polyethylene glycol, 1 ,3-dioxolane, glyme, a siloxane, and an ethylene oxide graft-ized 
siloxane; the cell according to claim 40 containing electrolytic solvent [ beyond one sort or it ]; and the 
(b)1 sort, or ionicity electrolyte salt beyond it chosen from a group which consists of a blend of them. 

50. Said electrolyte, 



MC10 4 ,MA S P fi ,MS0 3 CF 3 ,MS03CH 3 ,MBF, MB(Ph) 4 , MP F , MC(S0 2 CF 3 ) 3 , 

S0 2 CF 3 




MNCSOaCF^, M N— S^CF^CFa— S0 2 jC**** 9 

F 3 CS0 2 ^ X N ^ 
M 

(It is here and M is Li or Na) 

The cell according to claim 40 containing one sort or ionicity electrolyte salt beyond it chosen from a 
group, ** and others. 

51 . It is a formation method of a current generating cell. : A process of providing the (a) anode; 
(b) How to include a process of putting an electrolyte between process; which provides any 1 
paragraph of 34 with a compound cathode of a description from Claim 1 and a (c) this anode, and this 
compound cathode. 
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(b) m se« k * k mm $ tz i* * 

•£4Xfi ; 

(c) XII (b) *&#6ii*M»*rMtoWfcKtt3*T, ZfiK£<oX 

(d) XfS ( c ) ^^>#5)*L«|BJ*»^|!E«5!Cfi5tt4*V- KJi*a— r-f > 
H & ««t 4 R«««tt4 SIKM * * 3 - KttAtt <?) S £ lit 4 X5g 

4 0. SIMMtioT, 

(a) T J — K ; 

(b) W« H^3 4 ©nfft*— :Rfc{E**>fc<fr* v- K ; fcjtf 

(c) try- Kfcg(IK#* v- KtcoM^B«ia 



42. mismw, Mtm^m^mn&%*v-vmw<vmM;KMLx, m 
?\ fits 4 o Kfa«om«!o 

43, mi£m?&^\ «rE*$cisttii6a^*v- K*ftfl5Jt$*K:#LT, atr 

4 4. ftirlST/- K* 1 : 

Uf-^A&JR^ A "7 ^5 'J 'Jf-<yA-f > ? 

4 5 . friE*»ff** : 
4 6 . miam^K^^ : 

(a) #y Jc-rA/, #'Jxfp>^t-> F\ *°'M 5 h\ * 'J *X7r -tf > 
»* ; * J: 0 s 

(b) i«f ^{i-e*Lti±o>f*>ttm»M 
**tN fits 4 o k«*«>*«i. 

4 7 . mmmwtf : 

7;i/*nftSI, > tf =. n,tf 'J xf u > ^ 'j n - ;k # 'J xf y y a - ;v-tf 
(Jf-frT? U V— Y) , -f'Jxf !/y^ij 



(10) 
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( b ) xf - 1/ > * - jK* - K yot'l/>*-^-f, Nf^7-bF75 
K, ^'Jxf l,3-y%**y y y 

^7^A, yntf>, ^i^xf U>t^-> Yifyy MkyoH^ ; **i£> 

( c ) i « wt * *ija±<& >r * > ttm»sm 

4 8 . 1WKrM&M*«*a; : 



-eg 3 ft* 
o fi i JSL±offift-c* ; 

Jfct/stt0Jsl±-e*4, 

w«4 7 nsa«©m»p 

4 9 . nrfEWPHt** : 

(a) xfU>*-jK*-h, ^nk»^#^K Nf;V7^r>7? 

(b) i m tziizn&±<DJ *>tmmwf& 

5 o . iSl^S^'> 




(OChfeCH2) p -OCH 3 
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MC10 4 .MA s F fc MSO J CF 3 ,MS0 3 CH,MBF, MB^^MCf^QfiP^ 



F 3 CS0a' 



5 1. SlMil^Mtftti'j t" : 
(a) ry-KiUft-J-axsg; 

; £ itf 

(c) mrs- Kt««^*v- Kfc©iwem»ft*»Ai-4njg 
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ma* 

mmKit, «^*v-Kniwi-*, -<7)^*v- Kii, (a)m^ 

mu^r- h*mtfL®tt±tm%mte%mn$GJjv~ Fiimu fit 
-com^i mm®ii±tm^m%mn^ * v - k»k<g t - 

#8- km-*-*. 

/- KMtfc LTOT/U* U a»4!> o TV* * 0 'J f- 

7 A £ J: VH- h 'J 9 A OJUR^ 7 f < OT^O^-f 7° CD* 7 
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^^4,009,052^n|a«c<7) J: ^ ft, ?/- Kfc LT7>W*y^JR*ffl^4=i(tft 
879^»iaiM*'J >*)^^ K£»U *L"C*8#M3,992,222-s§. ( ^ 

1^4,576,697^ 7 y y r U - »t & , -*£M*C 

(ii"CMJ4T1, V, Cr, Fe, Zr, & £ oOa^fc fl^M^m 

erca1atable)^^f £ (iJg£4>o (layered or lamellar)^ ^i,^- K 
^4,258,109^ H|S«?tl*o 

fcft^fr&S^A'^-WfttfSrtSft*. Change cr)^@#^^4, 143, 214^-(i 
mZUMLtZo Chang^ < 75^ii#^^4,152,491^ ( i, KiSttttlWW 
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Perichaud^^i^ fjS4,664,991^ {i> -4fc7G<&m*«5*tt# yv-fcjtf 

j£#fifc2* t tz {ifE^ttCconducting or conductive) co # y v - 19, £*Ui 
# 'J mm tt, liStlS «r£«i£# 9-7-t*ciLT, Mg<7> . . .-s-s-s- 

Mag©7^n-^H*V»T, Armand £> PCTtfj g (PCT/FR84/00202) , Z,(CS r ) 

*LTnfi#je3*l"Cv>&V> 0 CLft^SNMfctt, *'J r h 77WnifV> 
£ fctt#y h'J 7;w*n* nax^u;/£i63|?>#£T7;i'* 'J ^T-Mtc1-& 

* §#1^5,441,831^ 5£CCSjJ B (&£*«JMt#fc<0 fc»i**U5Lt 
15, ^LTnl±2J^±-e** 0 

De Jonghe^ ^4,833,048^^ J: y=-4,917,974^-[i % ^(R(S) y )„ ^ 
6 ; n = 2^^20e^(9 % * lt R ii 1 h20®Vjk%Wtt%-f2> 1 S$ 

a* *ui±*>jifc * urn 1 7t n%&m<D%m®fr-c$> & o r ««ii-e& i> 
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sm*-*fr> i-£fc-£(RS) 2 -c&s 0 Gm&frRtm®* tuifr&mvmffim 

7^*JK Tfcfr-fr, 7^-JK 7^3^fy7i^)K 7)^*)^ 
#*«4^**L||4o £tr»^ *<7>*}i, 7 U - ;k 7U 

De Jonghe?,tJ:oT||»$iifcm»t*v»T, A-;r'J-«W5)WO.iI 
ftfftftMl*, Z.<r> s JW7* YtiGWULisX tfSJKfcBRLT, 

o ft*(2, 3.Electrochem.Soc.,138# % 1891-1895^ (1991) ^ISictC J: ^ C, ft 
^T^200^^ft^(deep discharge)-^ ^ 9 , K j; ^S«,i: {ilOOfctff?) 
^^*#1"4, ^"hfr&^M ^^t*S 0 

fcJ:tf/4 fcttDt*-#';^*'7'f K (WT, 7-*>tt&7n£fiK|ji:^) 

if fcfclJHSI-*. ■loyn-tyUi^ < ofc<&M«*3l§fe£l- : ^v>g£M 
^ *v-K#*OlR£, fStt*M^*f1-**$C»«ltt*ffl'a:a«aE3^^ 
*i3j:tf*iSlO*:fc, 77- KO.«^££3i^fe£f 77- KHffi£>^> & 

, *ifeoR-fe><l<'-* r «>?L*>Btt4>9. 
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Aii«|t4 fcliWLfcfcOi: LT|£«?tiTv^ 0 i*L?,oJ&-fta#* v - 

KH*t1-i«mK*V»f, *S#^4,576,88% x $4,720,910^ J; tf£4, 
808,49%^ ^'jv-t'Jf^iS^i:^ t *1$ 

tr # 'J tto v x * (shell) 4. £ £ f/'^A^J:-? ^ m^rS'M^^l 

Broadheadf,c7)^a^^3,791,867^ { i % IMI^Vd^ + 
t#«£l-*m«iStt*fti: LT5n*«***tr*V- K*flM.fcm»*lB*1-4 

LTliilltt^tl^^o £*ie>f±Bte* V- F ft ft 

Oyama^(7)^il#^5,324,599-f-{i, y*)i,7 4 K*««6«f* fc li# "J * 
;^7^ KfcR*, *a#^»4,833,048tn|e^j : ^n > g«tt#ij7 
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muraoH*a^li#^^»08-20353a^{±, ->**;U7-f 

14 # >; v - L X # 'J 7 - 'J > tr v - K £ > BMb* tvfA?)^ 

^08-124570^ «->'^;P7^ KttiHtK «fcf£t£££jSHl:t)fc <fc tffc*te<K 
'Jv-co^5S (alternative layer)*, ±&#f£# U v-<7)g fc 4 , 

;b-£&7}\ &&v>li:: tiT^b^if i^bC X o T5£BR1-& 7b J6<7) TOO 77n- 
<7)MffT*^o *'V4-JV*V^;V7^ KfcRli, ^@#^^5, 324, 599^<7)^ 



(18) #£2 00 0-5 1 1 34 2 

*V- K & RoiSffl J£ (utilization) t * fa ± 3 -fr, ^ LT#|&:[!l<?5-9- 

'lot, *&w<G§«>ii, fOfflpr^^mM^w-x-^^^-^iisv^fflJt^^ 

> ate* v- km, * j: crate* v- vmfZM-fzz-kK$>i> 0 
*%w<DZh%z>%®&, *<D£i%m&jjv- F<D$k%.<Dtztb<Dmm%-%m 

*»!PJ<0 3&fcflM>I»W:, *«>J:5fcate*V*- L"C J; E&ii 

lo^lffili, (electrochemical celDfcijv>Tlfcffl1-4fc 

**>ate*y- Fi:itl> 0 £<£>*y- Kli : 

(a) **»14*«it£#*y- Kfefr^ot, i £-etfc**tfSte*«Jte 

(b) I«ffittfti»4**fl'3y- KiftKi-eicT, ±fEM*ti&te4*Jt 
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^m^m^mmm **>^ ?~ k«i u^m, v k cor), ett*c&te&3»&JR 



fcttffi*4*> ; j tti*S>^«Ho*!fc-e*»> ; k i± o ^^72^tgffl<7)^-c^ 

19; 1 li0^^72(7)$gH^^r-c^^ ; Tt/iu k t 1 fcj& s IPIl$fc 0-?&Z>Zkli 
loo*Jfcl#n*v>T, j ttl^?>6 0ttBIOlE«CT*»> ; ktt0*6 

Ti, v, Cr % Mn, Fe, Go, Ni, Cu, y, Zr, Nb, Mo, Ru, Rh, Pd, Hf, Ta, 
Re, Os, isXXflrfrbKzmfrhMfrZiiZo 

1 m$n&m®i~&^T, ±mn.%.im%m®&M # ^ r~ km\ tiv cr 

A, MoS,, MoSe 2 , MnS,, NbS, , VS, , V 2 S, , WS, , £ X If V 2 0 3 S, p, ft & £ ^ p, 

lo^iiii:^^, y 1 i<D%immz.&^x, ±mm 

%T£fe%®&&m is)VziY=. K it , Mo0 2 , MnOj , Nb0 5 , V 2 0 5 , WD,, MoO, , Ta 2 0, 
, V 2 O 4 . s (OGH(GH 3 ) 2 ) 0 . 5 , jsXW&.ifrhZZmfrhMIRZtl&o 

lo©*itl#t*^T, 1 Ji 0 , ±K*«Uttt, #*1**&18 

fico^if £^-fr> 7;u*;i/^ 7'J -;P7^+;i/I, 7;p#y>& 

«*t*v»T, 1 }J 0 «fc *9 < , ^LT±f2^r«}i> >^/K xf^ 

+ ->*7i-JK Ff->Ji'7iXJK >fV7nk'^7iXJK "SJ'S/ZK 7x~ 
^7^;K fcjtfr-fe FT-fcfn*- h*&&£tt4>feX 



(20) ^« 2000-5 1 1342 

loo*JtfM»Ki3V»T, Mfi, V> Nb, Cr^ Mo^ Mh, W% £ «fc tfTa^ £, £ £ 

mm<Dm&-c$> <9 ; k tt l *&i^«©lfiBI 19 ; * LT 1 lil&i-sjaT 

macffitt * 3? * * 3 r - Ka* « « , wtit a ^ y * a * * tr x - n r & t 

tt£*v>T> ±iE*»fifi4*ai»^m*;w3^Kja**tt, ±Em»«tt*« 



(21) #H2 0 0 0~5 1 1 34 2 

, K»i : (a) m*CfK*14£#±ofc - 3 - r -r >mot, ±|E 

*A«144«t**^r*v- K»R*£tN >^ ; isJ:^' (b) §££ 

3 - t 4 y 7 It , ±f ES&iStS: » & £ K£2. 5g/mF j; 59 £ < 

tfo 

£ T'^^M *°<J-?-M<9 # 'J * */ 7 -f K»C9 m fi 6 W±«>lEffcT* & 0 

low** a« t * v» t , ±e&* eh # u v - m ft v> # >j v- #^0 t±*s * 

1 oo**SH»t*v»T, ±ffijfc*«J|#U ^-fcfttt 75 ** 
yfbtf-'J r>x x^l^>7"ntf^>-yx>CEPDM)nfA % aK'J xfi/Vt^v' K 
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l oo*M!«Ki3^-C, ±IS^fe{i : 
-£4X*I ; 

(b) Xfl (a) *»?>#?>*Lft|i**K±fam««tt******v-KK»K 

(c) (b) *&#S>*i*lflrtfc*i!'frLT, RW*c«te*«ateff*v 
- KM«»i /:(±^t?*t, §rM<7> - > v x r > v - £ J: tfttgfr* * 
1-4 3Bjft» xs ; 

(d) Xfi (c) #&#&*i*m«a«4at#±fc*** Milg, £ 
fcttlH (c) *&fc&*l4»*1tF*rtfl1-4Ijg; 

(e) Xfl (d) ^?)#?)*L*a*««»?)»fl:o-»4fctt^aS*ll!t*LT, 
* V - Kfllit 4 X*I & XV s 

(f) Xfl (e) «>«**V- K*ft*M0CJa±OiaK*-Ctt*»ilD(ft1-4 

xs> *-&#i-*. 

•£4XH ; 

(b) ifi (a) frh®hKzm&®K±tm%m&%mn%%*v- km 

(c) Xfl (b) fr&ff&JlfcfcJfcfcfcS-frLT, »m«ffitt4W***V 

«*tii8; 

( e ) xfi (d) **?>ii?)*i4ia*»*a«i*a6ti-±t*ir^ Msm 4 

^{iXfI(d)^f,#^ti4M^^^M1-4XfI ; 
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(f) ifi (e) frh®hti&m&m*hmte<7>~3itzte£&*®£L-t:, 
mm<DBmtzimm<D®m tzar )m<DM&*v>- m&zm+zxm •, 

( g ) m a) *5*fr*v- K«a*i«^Jtt±^jttK4"ee*^i)n*-j-4 



(b) Iff (a) ^*)#?>*L4asfcftSry;wfli«K«j!*S*4ie; 

( c ) hi (b) frh® h ti& a* *^±ffi**i&i4&«i*£# # v - km 

(d) HI (c) ^<b#&*i**fiift»*il#Lt\ HMtt^IfM*v 

(e) Iff (d) ^?>#fe*L*»***aiB4*tf±H*l'^ h-f4IS, * 
fclilH (d) 

(f) III (e) ^t>#?>*L4|iJfi*^?,«[fl:o-gjifcJi^gj*l»*LT, 

(g) in (f) ©tt^*v- K*»*iflocja±ojaK*«*tjDifti-4 

III, *&£-f*o 

(a) ±lE«*ffi1*4*Jte#*v- K*a**trj|a*«TMt*3l^^^a6« 

(b) ±iam^tt^s#^ii*^^r- F^MiMiMiifci^t? 

(c) III (b) ^feftfe*L4««*T±R*»»tt**V- KJl*3-r-f 
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.(c) Iff (b) *&#&ti*»ft**^MI^i»ll*3*T> WioT 
(d) Xfi (c) *&#&*l*|lft*^flB**fSte4* V- KS*3-f <f 

*»W«>flJ*!>JBiiitiU (a) 77- :-' ; (b) #H*B»+fcfE*<&J 
*V~ K ; fcitf (c) £0)77 - KM.?)1#*V- K<h<7)W<7)m^S*#tf 

*;uv^A#fli, 7*5-*A&jR, -J-H^A&JL 



(25) 
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u v - ma?® * * 4 s# $ *l* i m t tz \±z <v®m&tto 
i-o^mmm^^r, ±fam«£i, (a) *''jx-riK *')xf^t 

h im* jktt**iJSl±OH##y7-W»H ; isitf (b) l*4fctt*ftJfll± 

^^<r£m»®m£-gi>o lo^iiic^^t, ±s«sfttt, (a) # 

'Jxfvn + yF, #'J ^nt»^ + y h\ jK'J 7* ! J n - h 'J ;K # 'J 5/ 

m (Nafron T "^jj|) , y tf-;i/*K >J xf u y y y a- ;k ijjijxfi/y^j a- 
l^- h) ; *ft£><ai§ig# ; *ft-&s>3#«jv- ; *ifeaK«$fclifll§ 
(b) K ^nei/>*-#^-h, NW*>75 K 

fVy YfrhlthWfrhWRZltlh l il * tt * ftJsJLh MtM ; 3$£tf (c 



TJfct/s ttoJELhT**. ±iam»Ki± ; (a) ^ 




(OCHaCH^p-OCHa 
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f-Vy - K -?U\£vy K f-^T-fe F\ 7-fe h 

, yn^f^ iilTifl/'/^-^i/ 7 Mfc->n*^> ; * ft £> tf> 7" > 
F^^^i>i^f)M?tL2, iaifcli*ft&±oW#tte&; fcjtf (b) l 

a*fctt**Ljsi±«JD>f *>ttm»Rtt**tf 0 io«!>*iiin»t*v»T, ±iam 

MC10 4 ,MAsF 6 .MS0 3 CF 3 , 
MSO3CH3, MBF 4 , MB(Ph) 4 , MPF«, MC(S0 2 CF 3 ) 3 , M^SO^)* 
S0 2 CF 3 



» 2 ' / 0 v SO 3 CF 3 F 3 CS0 2 ^S. 



I 1 F 3 CS0 2 ''TSO a CF 3 F 3 CS0 2^ S0 2 CF 3 

MNSO^jCFjCF^FjSOj . OM , Wv r M 



$»MIli> «**ot: (a) ry- K*lift1-4ljg; (b) 
*W«»*tfBa^J:?4tt^*V- KSrUffi-r^XS; ^J:tf (c) 177- 

<?5^#* V- K**1". Clft^co [37-yxil/ Ccore-shel 1 )j (7)^^14* V 

To 
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msit, wsivvt 9±.<r>*v- Ktit^/Tto m*;fttt4«it#* 



H 5 tt, %mn 5 KfE$<7> <fc 9 £*&E?>&^# V ~ KO^M * 'J -7 * jJOU* 
>^?A*vt: (a) ffl^f, fcitf (b) %-$ti£o 

(UV) uraRtt*** h : (a) **ltett*aHlP^**^3y-K» 

J***£4*v>«Jti3j:tfJfc**v- K**&><yry-mtt*&<0«JMt, is 
J:tf (b) Elt«*J:tf]it**K^ **m*V,(* 
^* V - K^tf^^^r -J ffiH (c) ii, 

HI 9 it, %mn 1 0 KflEite>a5may<7 r 'J -IllKov>TO$i»t'f ? ^ 

HlOli, *M i 6 floy^ Kttrt***triiiB>< y r 

>^**> (•) SJctf (■) iLWJtlS/^f'J-Co^ 
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(a) 7ni?M> ft^E** J: fcfctfK^ft&^BHWMs 
ft ; j3 «fc 

* > MtcM ft co ffrjl * £ * * , » #M * * 3 7 - K JfiJ* ft 



(29) #£2 00 0-5 1 1 3-1 2 

*3PJ30&-£*# V - Kf±, ^Mj Y k (OR), <7) l ftf ^ tt**lJ2A±«>m*;J&te4ai 



klio frh®7ZDmw<n&'C$> *) ; fit 
M^V- Kfclf^S) 7/1/ * 'J &J5>f * > £ J: tf/ i fc tt 7 )\>% ±«^JR>f * 
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ftST*^ Z.^M^mH, T \ v, Mn, Fe, Nb, Mo, Ta, W , Co, Ni 
, Cu, y> Zr v Ru, Rh, Pd, Hf, Re, Qs, & j tfIr*&*;6#*&»R3 *i*/J? 

ofllii, ^^m, Y k (OR), <^ * * a kt* & o : 
Mim® ; 

Yfi#*> R-4 £{±*b#|&»k Bfc^ isi^-ti/^^^si^t.l 
R f LT#^> p?-4 fUTJ^JK 7'J 

c;7iV3#->i i ~~m~&<o8m*$b) 

j (ii^A,l^i2^ttH<7)»-r^!9 ; 

l lio ft 72<3|eh ; 

fc*!U k t 1 fcjft*R|P*fcO-C**£ fc l±#v> 0 

M^Ti, v> Cr > Mn, Fe, Co, Ni, Cu, y, Zr, Nb, Mo, Ru, Rh, Pd, Hf, Ta 
, W , Re, Os, &ZXfIrfrh%%WfrhWRZti\ 

*i; 

R# s #*, R-4rt:ttffl**»K ^U^fK xfJK ^nt')K >fv7n 



(31) %&ZOOO-b 11342 

j *«i 6 «DieHlo«E«["c*»j ; 



M#V, Nb , Cr > Mo, Mn, W , »X tfTafrh* tL I 
Y ; 

j a* i j^±^o ? *m<vmm<n&&x*& *) ; 

k^li^±^ol45tcfi<7)|gffl<7)^T^l9 ;*lt 

Cr 2 0 3 .CrOj ,Cr 3 C^ .CrS, ,Cr 2 S, ,Co0 2 .CoS, .Co^ ,Co 4 S 
j ,CuO,Cu 2 0,CuSe,CuS,Ti 2 0 3 ,Ti0 2 JiS, JiS, ,V 2 0, ,VD 2 ,V 2 0« ,V 2 0, ,V 3 (\ ,V 6 0 13 ,V 
2 0 4 . 5 ,V 2 0 } S, ,V 2 0 4 . , (OCHCCH ) 2 ) 0 . , ,V 2 S, , VSe 2 .MiS, ,MnO,Mn 2 0 3 ,Mn0 2 ,MnS,Fe 3 0 
« ,Fe 2 0, .FeSe.FeS.FeS, ,Ni0 2 .NiSe.NiS, ,NiS,Y 2 0 3 ,Y 2 S, ,NbSj ,NbO,Nb0 2 .Nb.O, ,N 
bSe 2 ,NbSe 3 ,Mo0 2 ,Mo0 3 ,MoSe 2 .MoS, ,MoS, ,Rh 2 0, ,Rh0 2 ,PdO,PdS,Hf0 2 .Ta 2 0, .TaS, , 
W0 2 . , ,W0 3 ,WSe 2 , WSj , Re0 2 , Re, 0, , ReS, , Re 2 S, ,0s0 4 , £ j; tfOs0 2 
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#K#f $ tv^li, TiSj ,Cr 2 S, .MoSj ,MoSe 2 .MoQ, ,Mn0 2 .MnS, .NbjQ, ,NbS> , 
VS> ,V 2 0, ,V 2 % ,W0, ,WS> .MoO, ,Ta 2 0 5 ,V 2 0 4 . 5 (OCH(CH 3 ) 2 ) 0 . 5 , V 2 0 4 . 5 , jg X If 

#K»4 Lv>ott, m^tt^v.o^i^^^Mf^^fk/^v^A 
a * 3 k i* h# k *ste*tt-c* * * * su?> >b <*> « r * # v &m $ £ «t 

, |t ) +0 - 1 ~^+ 6>K;u hWJf-^A(volt versus lithiun)) <7)mJ±$IBl*!-t\ 
Mi L^<D\t, ^ + 1.0^ + 4.5^ yjj U f-S AO«JEI6Hl*|-C7;i'* U 

*j-*y*nx&£ vmm+i m®&m * * a k-c* & <> # t a? 

LT itzT "J ***^*>*+4.5#>i/ r#'J A 4 "C«>*JEEieBlrt-CJf 
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m*«tt*«&***3r-K-C*io »4Lv»Ott, £^150mAh/g 
> & 300 . Ah/gfcfc*. * ii jjn ^Mli 4 4 o 

fcffijfc3*l*£i:tta4*V»#, V^-y^-f 7»7° D 3 

^*7- KrtT^?Ltttt#lt|clB«!>J: 9 Kftffl-f 4^7 «H&<*>**Ci&14>3:£»& 

fcfctffc, m^0^m^^^4^1-4T-^>ttM7n4»*^I*«J^J6jm4 7t 
J*«#fMtU ^tii:J:oUtiW { *v- - fc & 

lit*, t*l**fshtT, ^'ty^A^K^f-^ltl^tS^f- 
?fi, yjK7?ttW*^^^tt-r^,4C:i: o lot, «m»S^»T 

K»omit1»S$*L4it**&#4fctt«iL#4it* l ^»!$*L4o $ fcfc 
cycleability) offi££if a M**o £*Ui> m*C«Mt4»***^3**- K 



(34) 8*2 00 0-5 1 1 342 

A'ORC 'J f- * Ml t iz fi 'J f- * a ^ * y * a* y <t K fcJTa* * i t * s 



&z>o m*fSte*iMta#*v- Ym*<o&e>m\±, #s#tf#4, 152,491^ 
ffi*©J:$** -ttfc (CS). (ii-cwim< £fc5<a&&-e&a) n 

itCCSxX, (CS 2 )., *J:0 , CCiS.).Olo4fcJi**LJtt 
-(CSx)n- 



*S#^*5,441,831f-^| S ^$tlTV>& 0 ? f^^^^ti, ftBttft*. 5,601,94 
m.Soc.1995, 117, 11270- 11277-^3 .3 .Colman^ £ j/W.C.Trogler^ X Eft ? frl 
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^ I ©fcRtt, ±5E<?)*il#^»5,601,947-f-^ J: ^§^^^^08/729,71 



A. M Ah 

II III IV V 
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-{C2$ z ) n - 
VI 

Cli-Czfi 1 <fc <^jl00f TVC*!?, fLtn(i2^ms 0 d<7)t>S 

ffc^«»7G<afi&^ W^eiiS/:>)^l^^«I^lfttSo tit 
om*tf&14* * v - K»»<0**Wt#W -9->f * /Hfi£ £ J: ^* * 3 & fcSfc# 

f±^ HJ^A->y V -/n tf )V7 3 K) , 4s «t VtcMIlM *T v*~Tfo<DH o ft 

iv v vn vm ix 
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S^'tt^M^^V" Y®W<DZh%2>m\±, #g#fj:»4,664,991§.fc 

IE m <r> 1 1 K > -^7co«^*tt# U7-i, wn-i lit S 

#^^4,833,04%^ J; o f |f]^4 ) 917,974^.jcie«<7)<t^ 11, d^"Cy= 1-6 ; 
n= 2-20^19, ^LTRttl**»^12floift3|R?**i-4 1 oifcli**. 



BROS McfiU^Mfi, *S### 5 . 162 . 17 ^K!£«<7>J: 9 fr 

$ 5 , 324, 59% \z |E® o J: 3 , v * /U 7 -f K3t 1" S fll-fr* i: f£#tt # 'J v 
-i:c/) 4fclift*tt#'jT-«)*ll^*7^ K*«H***tr«* 

T**o #fc«ll»t<G3<bfc*«lli, ^a#^^5,516,598^^IE«(7) j: o 

lot, «f $ U>****K:i3^t\ v-Ktt (a) M^fett 

***Jt ; (b) *W3W»TK«i-4J:^4m*CiS14'S:il»^li*^3y 

- KSfiriS* **tr. 

mtt6J2Lk<*>*SrC**. lo©*||»|:^t, *«iStt*«»^*»li 
*St # 'J v - * > * L T -e <?) mm ft # 'J v - © # y v - #«fii (2 
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<B*#fc#fc <t oTiKHI # ',' v — (?) # 'J v - #«£ 4. i *IT V> 

*v - Kii : 

> - d * v - k» nmitvm k & v> # 

S ; is J: Xf 

(b) iMMiMi^^y-Fiti^oT, ±iem^mtt*«ji 

M) Y k (OR), 

uirmmmx^y) ; 



1 HO ^^^^ifiHioftT*^ t) ; 
#t * * v> i±mft!iofl&os £ fi»^ k M $ tir v> ft tuf * e> & v> 



*»8«>#fr*v- K^S&fcfltoEfHdU 
K*i**0*M-Cfla(t3- h a#10^m (^n>) ifc^oEgcT) 



(40) 81*2 0 0 0-5 1 1 34 2 

£<&lfc£* v- Kii, £&%K.M9n0>u*vir4 -70/14 ®mw& £ V s 
SW&tt* jt»£*5 K|f7^^^7pjn dftfiftitfc/u y? 



y^feftf)i|fl(7)ttlli, eaj^ ( fChaput^^ J.Non-Cryst. Solids 1995,188, 1 
1-18& hVii* <D*<D&%XU K X o T!S« £tiT^& 0 iftfc £ fcMfciStefc 

v - K+©m*tiStefc«a*S* *3**x K£ J: tfS^i£t4&«jf^;t 

ami- aofcfrs&KiB&s-**:*-;^ ma ttz\m 

V- Fli& 5^ 50wt5<5£ <7)M<&marai44*f*&JR* J'x K<frfr**#tr 



(s*) , 7yfc#Ulf— U ^(polyvinyl i dine fluoride) (PVF : £fctt 

FVDF) > xfl/y-T'nk' U>~7oi>(EPDM)rfA, xfi/>* + '/ k(PEO) 

~f ¥<D X 1 'J7--P44, 
# ffl *fc3M4*yjD *J I4m«i£c75 ^ &fcl<& >i> <*> "C* «K i^V- K* 



(43) ^2000-5 1 1 342 

a, >m yy-sx mzm&Kmw&R £ ft* »£\ ^ < 
ant, «£-*v- K^i5wts^TS|-e^«,o iff Lv^g{iiowt5^^| 

T^yy, i-T^yy, j yy. wtu> * uyy^x^xu^^ 

lot, lo<D*M«K£^T, M©I^V-K«« 

( a ) mftfttt&sMK k mm ttciifr&z** 

(b) Ig(a) ^feftfe*L4«**^*«fStt4*lt***v-K*ft** 

(c) xfl (b) #&#&ft*j|ftift**il£-Lt\ gfWafetefcfilSt^av 
- K»ft*»»ifcli4Hft3*T, Sri© n > y x r > - ^ J: 

ZOI ; 

(d) Iff (c) j5»/£>ftf>*L43fiJ*»*a«&3t*t±t*ir^ £ 



(44) #*2 0 0 G-5 1 1 34 2 

(e) xm (d) frh®hti&m&m-hmfo<D-mtctt£3m£ix, 

( f ) xm ( e ) Offi^#v- Kfili&Srl 0 OtJJJLhOfiJgf ttttCW 

Kyx^, * : sVy, Ttf^HJJK jo X &i/ ? n 

^**>?>J:^£ #7jci4i£te-e& * o itjJIL^#(i> 7th>> 7-te h~ 



Xfl ; 

(b) 1*1 (a) ^^#^*L4«ajft*t««ffitt4**^*V-K*a*« 
M+ixe ; 

(c) xm (b) *M§fcft*»ft**fi#L , t\ R*AiSte«:fMte#*V 

(d) is (c) ^fe#^*i4ia***y^flHM»i*tts*T, >e*u-j^>?r 

(e) iff (d) *fe#?>it**u*fc*aBai^±fc*** hnm * 

fcttig (d) #&#&*t*iiaj*W*fifcA*i*iiB; 

(f) Iff (e) ^fe#fe*L4|a***fe*#0-ff4*:tt^»*»*LT, 

is J: 0 s 

(g) j&EfclSCT, 1*1 (f) V- K«it* 1 0 OEJ2U:<Bfifle4 

(a) m*«Stt*3i*^H*A/3y-K (00x.tf> m*Cffite**fte*7/i'3 

Kt Kfr .ig#) £$#$^4> k mm $ * 

(b) Xm (a) ^^ti^M^^M^JK^^T, **u::J:JjBt 
M<^«<7) y> - h iff ; 

(c) If! (b) 35^#<bti^>»«nm^t4^^^^^V- Kfcjf** 

(d) xii (c) *&#e>*i*»ft«*frfrL-t\ »m«®tta:*«***v 
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(e) TM (d) ^ # ^ *i & ^ £ » & M ± K * ^ ^ t" & Iff , £ 

tciixm (d) &b®htizm&®zmK\iii>jLm ; 

(f) Iff (e) ^t>#^l»ilW^!l^^«:li^tliLT, 
* J: Of 

(g) i&KfciStT, Iff (f ) V- K*jt*l 0 OtJtUiOfiJgS 

4fctt*l*Jt) *»*Ss*#*yMl2«tt^ ft^SJ (chemical agent)^ J; p« 
aafl (physical agent) #ffl*ft£tt^Mb*J'tt, «*Ci&te4 

ist^iiii * ^ 3 FMftwiTt^? ti2.fi tit i. „ «ia> m 
^m^fSrttM^* v- mnvmmoftmmR® t%%z ti#& 0 



(47) #Sl2 0 0 0-5 1 1 34 2 

d^^-ffili : 

(a) V- KiimaMtSlnV^lt^ 

fcH#4fctt^**>f :/o«*ffitefc*v- KJl*»lft1-*XS ; 

(b) **»tefc»£Ji*>i'3**- K 3 ** 
Xfl; 

(c) X^I (b) ^fe#fe*l43fift«-C±IB««mtt4:*V- K«*3-r-f 

( b ) **flH**»£** fctt^fts*4 

Xfl ; 

(c) XII (b) 3^#k*i*ffi)£«rMfcam&&3^T, 

(d) 1M (c) 3^fe#fe*L*»*ft-C±IBm«;«tt4*v- K**3-r-f 
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a $ *i# * o i o 4 *: ti * *ua ± <ojs.wr * t tz it itamM * ft as * - 

cohesion) , tsX CM * V mm *ftM i tz rt3tA1"4 • 

fig, Sin ^ f fciiitolf 4 fA©#*tt*tt His^T, fi^<£> 

mnmi, %4tm, mm, ®&%t'Z®mti> 0 i^nm 
t Lximmm£%ttm, mzm%, mm, frmm, &zv%fcmm?hti 
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Hf-C, f7°V^f fc(±n-;p Y-fVT^ l«3V^^M±^9'J-3- 

X O'MnOj <?) J; -9 £if^&« AJ^^ Kfk£-fc<7> 7 <f >!/ A is «fc CflRli, R D 9 - 
r y h ft S * ffl v^c * /^y * 'J v 7 is «t (^ItMl C e - tr - A i> ^ 

jEgg^ y r 'J -tgftfeis j l/* 

i oojgiBii^m^:©**ii4m«i^iwi"*o : 

(a) TV - F\ 

(b) V-K, is^tf 

(c) Z-<n>TJ- KfcJtfftV- K*>#*ET-C56:£fc*»R 

^^^^colffifi, XIA©IJlft4IillJo»«*ftt«ti. 

(a) 7 7- K«r««1-4Xe ; 

(b) #3&IB<&tt#v- KSr««1-*xe ; isJ:^' 

(c) i^ry-Kta^v- Kfc^mi«»K*ifAi-*xe 
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jcUO^ h 'J V J»iistr7y- h*tf*%m<D'< vt x )—<D7 J — Ft Lttfflt 

ry- Ktti fcr^*'^*^ >?-1jv- Ml^K 
7** u 1^- h v-, mttf, 'jf-^A, -j- h >j a 

A£^ "Jf-^A-H^, 'Jf-^A-K^, 'Jf^A-m *JVy^A#I 
, TJK^^A, ^HJ^A, ^ h 'J ">A^££^W &*U> 0 ftt L^TS 

tI^l)SS<?)«lt #i;x-r/l/, PECK *'J^ h\ *'J*X7r4f> 
, jKijT^ijn-hUA/ (PAN) , ^'Jyo^t^ # I Jx-f^?7hfl: 



(51) 
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m^i^rMk^ji: LT©*ffl4:»*iti tz\mmn<r>mt lth, ifi/>* 

(EC) , 7°ntf 1/ h (PC) , NW-bf75K 
EGDME), l,2-/^K->xr/, !KiJxfl/y^'j3-jK ^ 



Tjtt/BttoJsi±T** 8 0, p, s , h i r J t (omt&mm^mtL%, * 

> tttffll 4 *fr WPMl-C* & o 1. 3->* * * > i3 J: CKTKOME|i«[fr WPPR^) tz t> 
<D®m<D7Uy Yt LtlCtffl^^o 151 LiS0 } CF } t^tcTEGFME^^ii 




(OCHzCH^p-OCHa 



X 



(52) 
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MC10 4i MAsF 6 , 



MSO3CF3, MSO3CH3, MBF4, MB(Ph)4, MPF& MC(S02CF 3 ) 3 , MN(S02CF 3 ) 2 , 



%Zi>mifhtL> dd-CMtiLif ^{±Na-r*)So *»B*>*fifc*ffl4fliW>*# 



D*°*v K (25tnL, Alpha AESAR Co.) ^i77^3ttAtl, *LT#fc« 

it li0.5^^3.0 CO |gH-c^bt#, 5l£Sfc<jfTSo*7';-J3J:0 f 3--f <f >^ 
Shawinigan 50AB blacky SAB-e^f) Sr&iDU <?■ LT31Jn*<75 7-fe > > 



MNSOiCFjCFaCFaCFzSOz , 




OM 



(53) ««2 0 0 0- 5 1 1 34 2 

-#y?y y ? i:ov>tiL^^7'J -coM (± ttT <£>il «9 o : ft$ 80wt 

y (25wt%*° tj xf Jl/vV ? ? 'J V- h , 25wtSfcK ij xf v > ^ 

h3*lfctrfr*V- K**£*-7><K ^T*lBffWf£»L£ 0 

4 0* * te * o T V 2 0, y >u off m * lit £ 1 1 WJL^tz 3 *t 

M;tty7Mvyn^y K(12.53mL, Alpha AESAR Carrical Co.)£fe;fc 
5mL^DME4 3 ^0.4644gco z fc^^tfM4.(M.^, 30^^^X200^, 

)v =r > t l 4 a< mr i tz o # & ti * j$ ^-fe<7> t> f a* k ¥8 m * * 2 ■ 
^ v -> a «ftjg{±4. 4g/ioom-e^ 0 £ 0 c:o v* ;u k Jt£ j: o*e#ttft X 

y*-?&*&X;&£ 0=1800 "CSS* L , ^ L T^tc^tft^^ T*rd8 t tz 0 
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ere- * - £iiot:o* - 7*> ftwiwe* u * LTS£j£ii+ 

fc 0 #cK, #-*>7*7^CSAB)£iOX-, ZLX< 'J >^7°n-fe7,£»t7t 0 

KM^iW7'J-S:^^^±Mt7 h Ltzo TIP ^ 
-r-f V^*#W[7- K+i«LT, ^*Ctt»**fc« *K3-f^ >^^ u 

m^mLtz 0 &®Ltz®&*V- F««l, 75wt?%|| % lSwt^Qfc jtflOrt 

£jfttt 3 K?E«<&* 7'J-t TO<7>7. ? 'J - OME^ftfclJUiFitfc LTT 
Jtf±0-5-C*o/co * 7 'J - fcfcKttffl Lfc^Htt**« 3 KEt© 

-c 

*»W©a#*V- K**tr3t***Lfc (flooded) /^f'J 
ML, *£lR? > 7"T«t2» £ i K «fc o *ifc«<£* V - KMtS 



(55) #112 00 0-5 1 1 342 

<7)TEGDME<7) -jf-)AF'j7l/-h ^IM-^rtSf/c Lfco 

*i5t*t, £ -V, 0, <7)B)£K#J5&-f & 3 o a^Tc-aft t: - * £ J 

SMt^f- y^k'-^ <7)« L£*g*tf> is * < Elft^'tv ^ASfcli ft* 

«LTiUL> £*i**r?*7>r /l/*-&-CHMt3ftfc 3 3>^'- M > h 

#Jffltt&£ J: TO® tLtfIL/:, 
f^Sft^, m-MJt 0 - 1 **/ 0 " 2 (gal vanostati cal 1y) £ ^m/ifcm L 

mffi+Wm^Celectrode mid-potentiaD^^^^^^HiiJ $ tl#4 0 
[!8K33V>Tffill (b) K^fo 32O380nm^(i^^^JKt: 0 - * fiMS *l 
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3 1x^^(2 0^)^5096(7)75^^11, 30% (T)ij — -tf.y ~/y y ? (SAB), £ J; If 20% 

<kz*ttzmM*%t2>m%ik¥M.m 7 km&x, z ix ±t&<D ± i Ku,mLtz 0 1 
uu<Dmm<Dmm^fzmmMmm<D^u^^ h^zms^mm (a) u 

T^fo IIL/;7;V7^ Ki3j:C/^ , ;x^7-f KfcJ: S&350nm<7^'& 
iftJKtf- 0 8OffiH (c) li, l@!*>ftm-9--f*/t'<& 
> r n - iUgflis J: ^^ty^AlS^S^wW 

frTEGCME^g £ m#m« St LTfflV>£ 0 ffl V > -t A V - 9 It CELGARD T » 2500( 
Hoechst Celanese Corporation)-^ , f tT7/- Kli 'J f-^A ^JR o 

5V^£,1.85V 0 mW*Ji> Mfi^504rnAh/g^^ S ^, §| 95&nAh/gf -e 
^%g|8 

an\ ^ ^ -J > ^||J±2.75V^^ 1.85V, MA'jS^ 10p#ffl o MSitrtfeM 
li^l382mAh/g-e^ o ^ 0 81^?;^ <ggfi738mAh/g-e& 0 fc 0 

tLT«V>ft, Ce1garcT2500£^A^— 9 £ LTfflV»fc. £*>ttfr*V-KMt 

a 1 fc*-j-m»tet&*«# Lfc 0 



(57) 
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an 


Wfr (urn) 


0. 1 HlA/CID 2 T© 


0. 2 niA/cm'T© 


0. 3 mA/cm 1 "?© 


~i — v v//*»M 

— 1 V -t v' V' AS \IS/ 












KV^ 'J IVIZkl 




45/im 


900 mAh/g 


450-380 mAh/g 


520 nAh/g 


2 mg/ciE 2 


(4) 


(76) 


(46) 


50 mid 


1270 mAh/g 


600 mAh/g 




1.2 mg/cm 2 


(1) 


(5) 




25/*m 


880 mAh/g 


700 mAh/g 




2 mg/cm 2 


(2) 


(8) 





9 « L/c^i [^«<?)#^ > &jfc09 4 V- K£ffl 

gfil.Ong/oif -c^o/co m»ttlfi©ff«ttH9t*1-iBf**^^fc 0 O.lmVorf 
-C<7)^«S^fi}±1172mAh/g-c^ V) > ^ LT20^M * ;H&<*>§* fillO*rAh/g-?& 0 

jiWi i 

d o$ifc0ltt&*1£ftS£ J: tf* 'J v-^-f > ^- v - Koftft 

7? ^R^Ao»-b5 5 y * *3 (jar) + Lfcffi 

#ff£«U -eLT»i*JKia*t^#-n/5n/±H22|^|l8it^fc 0 5'J>^£# 

*»K ^Lt^7'J- t±Rheometrics model DSR200-cpjg LTttJgH42cp (10 s 
" l ) £ <fc y58cp (740 s" 1 ) ^Lt 0 £^?'J-t*K«V>t, J??17-5 
// m<D- y lrn>ft1tm<DnU<D±K, #flB SitW? 325 /< mO¥3l£ (hand 
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o «<fr*V- F<7)I 1 ^(t«liO-496g/an J -e^ 0 / Co 

HOT 1 2 

(D±K, 1 #<7)Celgard 250Ofey<i/- * £fc ^Ltu^lC-fr^'Jf -)A 
H (Cyprus^ 50^ m j?) *fl|v»fc 0 £ > KM 7 f-A y r 'J -Iitf)-fe 7 h £ 
rv^'J-D-;b (jelly roll) j fc&K^^f, * LT^ty r 'J 

U *LTaS4rt«0»*ffofcfc, Lfc. 

IW Wfc *9 S£-C^ 19 , * LTJt#*^650~67OrAh/g-c^ 0 fc 0 
HOT 1 3 

v- K*>«fls*s*i-4 0 &vi (id-rz (±4.8) ff)^ittf>fjv-«? 

**Dfl> lfem-9- >f 9 * -C, j£$ft 495mAH^ % l th'iMtt *V-K*RCov»T 
c7)Jt§*^1269mAh/gr^ 2> Z. ktfTF 2 Htz 0 5 @ § * ^ $ "C> 

li 165- 218m^h<7) (9 «9 , * LT Jt#*^417~ 559rrAh/g-?£ 

HOT l 4 
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W»4t* * * n y - K £ lift L fc o 
5(XM.(7) Ml/X > £ 72 g J| J: #48 g ©fcfl;/< f>'^x-n^ (aeroge 

fiE^f <7)ft It ^ * 14 57 . 3wt%e& o fc o 

f±50rt^, £, 82wt56f -e^k L#&o 7n*##r(4, ft*te*£j&J&#4?;l«>& 
***tr£fc**Lfc. ««^fi76.81wt5^^H^/^ y 7 x- n y ;1/<7)tg 
tfrWtt, /^v?A 18.49^ £^0.54wt^ g £ IfWiM 4 - 1 ^ (26 J: o T 

IIJ15 

£*>£jftttli, gjfcffll 4TME*^?K«ft3;fcfc*Jt«x-ny/i/»* 
tt#*7- KO«^*ia*"t &o *»^x-n^/u*3R^SL#T^o.KLT 



, 45g^7n^ifc^, 22.5g<7)|jcJ|^g (55rt*gH|) ;^y7x-n^, 13. 5g^ 
^ICSAB), £> K ft» ;* * ;u £ J: n-/ n a y - /u (M*ji;90:10) vU&m 

LT(7)l^m»tf)fiW|tl7iK - ->Af|(Rexam Graphics 
, South Hartley, Wo>m\L&\ % + * h Lfco a-r 4 > ^«r«H*# 

x-f >^lil«3l/? ^<7)#1Blffi±<7))¥?^60~70 //m (7)||H-e^J9, m^Stt 

frlf mm 14 293- 389mg/cm 3 -c$ 0 fc 0 
%^±if^4 Xl$^, 4fnil(0.1frni)ij-^e?A7y- K£ <£ jy'T0NEN r " (Tonen 
Chemical Corporation)^ V * V 7 ^ 7 * A W ? £m>T £ ft <£> # 7 - Kri> 



(60) f$a*2 00 0-5 1 1 34 2 

>10^ i3 4 O'v ;* Kyxn (DME)20%) -etfffc Lfc<, Cl<a*Jfe*\ 
0- 32mVan 2 js 4 0*0. SmVan 2 <?? ^m*3 <t O r StM$"C - 9" >f * A> L fc o Mffitt 

^Tttg*^ 25^-^ ^^f -e0.32~1.32tnAh/^^^;K7)^g^*jj^-e^|^ni| 

1 6 

So * t LTOfifttftIt«7A'5--> A?g(Rexam Graphics, Sou 

th Hadley, MA)^^^ 7 *J - a - r <f >^ (|6J|53wt^ ££l6wttt(SAB) % V 2 O s 2 



K£ J: O'0. 75wt5^ ,f ijxf!/>t*y 5,000,000)^90 : lO^ftgM f" 

<75ft{i0.25^^0.4ng/an 2 ^fgH-e^ )O ^ o a>J 7 n - tM LORCfcV 
- K*n> hn-jpt LTfflvfc. *Z±ifMmm*. 3mi1(0.075irm)ijf-^A 
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